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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent logic errors by 
the influence of an adjacent circuit by cross-connecting 
the substrate electrode of an NMOS transistor for 
forming a function circuit to the output node of the 
other function circuit in a 2N-2P circuit by an 
adiabatic charging method constituted of the clamp 
circuit of a PMOS transistor pair and the function 
circuit of an NMOS transistor pair. 

SOLUTION: A power supply line 11 is connected to a 
pulse power supply &phiv;and this CMOS logic circuit 
LOG is operated by the adiabatic charging method. When 
input IN is at a high level, when the pulse power 
supply &phiv;becomes the high level, the NMOS transistor 
MN1 of the function circuit FUN1 is conducted and the 
output /OUT of the output node H02 becomes a low level. 
Accompanying it, the PMOS transistor MP2 of the clamp 
circuit CLP is conducted and the output OUT of the 
output node HOI becomes the high level. The NMOS 
transistor MN1 is normally ON since the substrate 
electrode BN1 is connected to the output node HOI . 
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Vd d©i;£icte. «/3 2T'^tie>i:. y-vU 

[0 0 54] -®J:-5JCflWtSnfeCMOS»aiHlttL 

OG0»^li ^©EU lT*SVt<fc-M;:ft£o Elite 

utej^wa/ou Tarawa*, ^n^'niai 1 

(a) , Ell 1 (b) , HI 1 (c) . 01 1 (d) 
«fct>'EU 1 (e) ICftf&bT^S. 
[0 0 5 5] *-f, 'RESET] ftflHCfcoT. AVb 

U/<;HH!l©ffiA (Ell l©WP(4ffi*OUT"C*6Bll 
1 (d) ) tjD-l/^MCSIW&tU IB*^-** 8 * 

rwAiTj ttfmicii. >w*«aUtta 

-u-^;i/<7)**-e. a* in, /iN©v>tn*-* 

(Ell l©M"mA#I NT-&6EU 1 (a) ) #5Lh 40 
(f ibtU A**VN>f U^WCSte-fSil, TEVALU 
AT Ej KrflHC«fcoT, /W U"<;MW©A^*^tc5^ 

ffoT, ^^f b^Ulii^S^ (Ell l cD0!lT'liaUr 

OUTT'S-SEH 1 (d) ) AVW l/^MC5l±lf6 

tU ffiAtf^-fSil. 'HOLDj »mc*oT. A 

^3 IN, /I NtffcfclCD- W<;u£3*VT, AjJtftft 
5fe$tlT=b, /W U^l^©ffi:fo£'G^l--'£*^&' 2> <> 
[0 0 5 6] ±34©«k-5«eKifWr»Cfev^T. 
(jU rHOLDj KlfWplC. NMOS h5>^*MN 50 
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1 SfcliMN 2©e>t>. D-b^bSrffiA-t^SflB. £ 
ilA-lSMN l©Sf£@f&BN llZ.lt, fflAOUT©/^ 

OS h7>-^^MN lOHtt^-W • 

ot, ffi^/OUTfea-l/^WC^LTH^-tS. 

[0057] uf-^oT, *(4»aaaK-r*>sKCMo 
s»ais»LOG*«#WRwe)ns«c^uT*, i^-r 

^1-CMOSHS®S&F 1 OT'teNMOS h5>£>'X# 
QN 3, QN4^^T'feofe©{-*fLT, $&mX'\t 
!WB2N-2PEB»<0**T*i&»A b5>$>'**3& "f 

[0 0 5 8] S"btC*^ PMOSh7>^^MP 
1, MP2(0Si®iBPl, BP 21*. ZtlZ'tKDtf 

[00 59] *mtt** 4MOSh5>^*M 

PI, MP 2 ; MN 1 , MN 2©^ < a£E£{B53 l JtCW? 

[0060] Ei3ii, jzftmiz'&^cMosmmm&L 

0 g *$mtz> r~sb<D-mmm zmm-? z t=.#>o>mm 

3©$&£tt, SOI«3ti:*!r^*i.S«liiT'fe 

l J, EI3T*tiMOS h^>^;*#MN 1, MPltfififc 
j-RLT^S,, f^W^SOI^JtSfizT«)SS IMOX 
^ST'li, t/'j3>S&2 l©^®lCgjgg^?iA$tU 
$ ibtC$*^£ftTS|i&^;i2 2#7&££*V Z\OW&M 
2 2rtlCXy^->ytCj:oTJg*SL/feffiiailC, «g© 
SOI/KrV (p) 2 3*5^^501^^ (n) 24 

[0 0 6 1] SOIjKt-V (p) 2 3{C«, lK8S©a 
A (n+ ) (CioT, V-^««SNl«J:0fKW> 

««dn i«^jaanstfct>»c. s^m^BNi^i 

ffi$n-5„ y-7.tK^SN 1 i: FU-f>DI^cDN 1 il© 

T, hSUGN 1 #7gfi5c£*V Zl-ptTNMOSh 
v>i>'X^MN 1 *^J5£3tl&. 
[0 0 6 2] fflmz. SOI/Kt-V (n) 2 4 JC, "SiS 

JK©"iA (p + ) ICJco-C v-^WKSP ifc«fct>'K 
W>fl|«DP i tffej&zn&ttbiz, iSiiBP 

1 *«9iffisn&. taiay-xfiHiUcS p 1 1 kw>«« 
d p i t©P4t©^^*>'i^i^± , ':t^ isaws^LT 

y- h®HG P 1 tfBJ&ZtU ie>lTPMOSh7> 
y^MP l*'^^tt^>„ SulSNMOS h7>^X^ 
MN2 33«fct) : PMOS h^v-^MP 2\t. ZtlbN 
MOS h5>i/X^MN 1 £J:£>'PMOS h5>i>'X^ 

m p 1 1 %n?tm$kv>w&X'mi-tz> z\ t. #-eg *. 
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[0 0 6 3] tt, m4(Dm&& *ftt«A#SfeK** 
U¥8-l 7 00 7 2T«3&Lfe*Btre*^ i/Vay 
g«3 1(D^®IC33VNT, tfNMOSh5>^*M 
N 1 fl^mi-?^ -^n>)iJl/3 2tf&tit£tl» wtUC 
*fLT. PMOS h7>^^^MP HWCBf^-^ 
p-)x;i/3 3A«n4„ z:4\iOt7x;b3 2, 3 3 

n ^x;i/3 5jW#as*u ^o-p'?i;i/3 4fe«fc 

jiMN 1 j3<fctfPMOS h5>^fMP l<Dg1&£:& 10 

s. 

[0064] p^xa^ 4±tcii, stnav-^. 

flfigcSNl, KW^WSDN 1 fc-fcO^ffil&^BN 1 

x;u3 5±icii, y-^fWSPi, KW>««dp 

i te&zmmMB p i fe&iwcy- h«^G p i 

#MOSh9>W*MNl, MP Hi, 

;i/3 2fi«ty ; 7 : 'f-7 p P'?x;i/3 3{cii, -eti^tviz-v 

□ - p ? 3 4£il) :> >-va-n')i;i/3 5<Dfl|{&# 

JSt" -5 m&tftS-TL h tlX H 5 . 
[0 0 6 5] #89!"Ct*. NMOSh7>^# 

MN1, MN2fflHfiffllBNl, B N 2 lCfR#|fiy W 

-t&*>*>fffISV d d tiu 0. 6Vg^«Ti:1-^ 

[0 0 6 6] *«W«^S56®*2a»gJiltC-DV^T. 05 

[0 0 6 7] EJ5l±, ##^©*i60>*2©^JR©CM 
OSa^HHl»LOGa©«SiUa»iaT*«). '©CMO 
St&M&LOGali, |K«©CMOSaftSlHB»LOG 

©»«!&**&'*<£>. ZKftCMOSf&HHJg&LOGaT' 
li, {F5>^|iI»CLPa«:«Wt-tSPMOSh5>y 
7>#MPla, MP2a©SffiHBPl, BP2l£, 

[0068] if^ot. BB«affiS:W<ta5fe-rs < eai 

[0 0 6 9] *«W<Z^U6®SB3<OJ^JBl-ot^T, El 6 

[00 70] H 6 li. *«W©ia6a)* 3 
OS^SElSSLOGba)m^IlIS&EI"C'S)^>. I©CMO 50 
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SK&fflHIBSLOGbti. |f8fi©CMOSS*3IlHl&LOG 

(D$lffl&&V&-t Zl©CMOS|&StHl0&LOGbT' 
tt, F U N 1 b , FUN2Mi, -£*l-?*X2o 

©NMOS h7>^^MN 1 1, MN 1 2 ; MN 2 

I, MN2 2fcfl*Tttfifc5ftTfc»J. MHS&FUN 

1 bWT>li.zixt>\zmizW$ i fc®&i£tu BBHai&F 

UN 2 bflma^K^JKSSttSfl*. 
[0 0 7 1] NMOS h^^^T-^MN 11, MN 1 2 

(Dtf- VW®,t* *tl*tlAXJ — KH 111, H I 1 
2fcfc»j. A*A, B*^iL&*l*. Zl;ft.e><7)N 
MOS h5>^'7.#MN 11, MN 1 2 0©g®iBN 

II, BN 1 21CUU flWBffi*y-KH0 1*»e»J(S*r^ 
;W7^m?>n6. 3;WCttLT, NMOSh5> 
^^MN 2 1, MN 2 2(Dtf- bW&lt^tl^'tlXiJ 
;-KHI2 1, HI2 2£&^ Xll/A, /B#-£ 
X.<bft£. NMOSh7>yx^MN2 1, MN 

2 2©S^®tgBN2 1, BN2 2{Ctt, gifSBffi*^- 
KHO 2 fribJIM^rfiJ/W T^tf-^*. tw„ 

[00 7 2] bf-#oT, A^AtfcliBCO'J'SKtfc 

HO lfrf><Z>ffi;frOUTteD-l^;b£&*J, Hi^y- 
KHO 2rt>ib(2ffi;*j/OU'm/W U^l/^&S. 'tv 

(i. ffi^ouTiiA-f m^/ouTtia 

-WOl/fcfc*. ZLCDJ^tCLT, NAND/NORi 
[0 0 7 3] 

li. £U:<z>J:5(c. ?5>tTIIS&£, sMs<fct»lo© 

n m o s h 9 > s?* * & «a £ 2 o cnmmsm t & * 

ffl%&jlWEtf*I&te ECRLIlIii!&*feli2N-2P[lf 

[0074] -5-n^>^ Hu8E/^l/^@i!^$:/N-r U^ui; 
A^^rt^tcn-l/^l/ii-r^ r HO L Dj 
tft^NftC, D-Kil/^ffi^tNMOS h7>i/'^ 

U> #i»WaS:ffi«p-rs. ^tilCtoT, NMOSH7 

[0075] *fe»*S2<o«wfc»€>cMosaasia 

[0 0 7 6] fWA, PMOS h5>^**^KKi« 
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[0 0 7 7] 3 "bUt fc»*3B3(D5fiWJC«* CM OS 

[ 0 0 7 8 ] **UJ>iL PMOS h^i^^BfrfiM; 
tm&E#Kti£ < < & *J . & S 6 £<S#f 6 3 

[0 0 7 9] Sfett#£4©»l8lC«5CMOSa&JIEI 

«±©J:^JC, S^&soi«ijgi:-r^>o 10 

[0 0 8 0] *ng>;L #MOS hv>yx#£*6^# 

[0 0 8 1] Se>fC*feJt#«5®«WC«SCMOS 

•5. 

[0 0 8 2] -£*V*P;L #MOSb5>^^&lfii^ 

llu!aif#«lT'5Vt«fc-i>fcNMOS 20 

[0®<DflSi|i&Ifti£] 

[®i] *»w«iai©!i5i©^«i©cMos»aiatt 

[02] NMOSh5>yx*<0iMmitS:SW*"*fe 

[03] 01 T-jjcfCMO S a&3IStt<0ft#Wfc— *BS 
««:3Wi-r*fc«>0>3tCMO SiftaiBl»©— W5W)Wfffi 

0T'&-&. 30 
[04] 01 T'^-T CMOS tSffiB36<DM& W&fifitf)#i 

®0T'fe-6o 
[0 5 ] #$$f8<7)^£tf>^ 2 <D&M<D CMOS 

0®M&0T*3d6o 
[0 6 ] *$m<DW&V>%> 3 ©i^ROCMO S9ftW& 

©msuas&0T-*)«). 

[07] CMOS^>A-#<D3fc*miM1^!&^-5£. 

<*<DS^.ms&0T'fes. 

[08] miX'BTCMOSJyA-tCDShttZ&ffl'? 40 

[09] m^^m^mtmmm&tom^Wim-t 



[01 0] 8tfSB»i^«afefflv>*I^W?5ctife^l5«) 

CMO Si&gE8&<Z>m£UgB&0T'&£o 
[01 1] Blft&tXtCBl Ofcitflgi 2T-jjVtCM 

[012] 01 0T5*+CMOS|fc!iatt*ffivvt*te!! 
[013] 01 27*n%"t2/7hUS?^*©lM^&SttBt- 

[014] 01 2Tfa%-t^7 h vv^znmttwmt 

[015] 01 OT'^-tCMOSI&SlHlBS^SE^&Ui 

[01 6] fa(D$£3RS^©cMosiiatiiss<Dm^iiisi& 

0T-&5= 

[^oitt^] 
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3 4 S"VD-P^x;b 

3 5 ^D-n^i;!/ 

BP1, BP2;BN1, BN2 &t£®M 

clp, clp a i^^yy'm^ 

FUN1, FUN2 ; FUNlb, FUN 2 b ffi& 
EBB 

HI 1, H I 2 ; HI 1 1, HI12, HI21, HI 

2 2 XflJ — K 

HOI, HO 2 ffi^jy-K 

LOG, LOG a, LOG b CMO SI&BIIU5& 

MN 1 , MN 2 ; MN 1 1 , MN 1 2, MN 2 1 , MN 

2 2 

NMOS h5>S>'*# 

MP1, MP2;MPla, MP2a PMOSh^ 

yy** 

4> /Wl/X' 
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